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PROBLEM TO BE SOLVED: To provide a laser beam 
machining method by which a processing object can be 
cut with high precision even though the processing 
object has various laminated structures. 
SOLUTION: The melted domain 13 by multi-photon 
absorption is formed by irradiating the inside of a 
substrate 15 with laser light L while a masking tape 25 is 
attached to the surface 3 of wafer 1a and a condensing 
point P is focused on the inside of the substrate by 
using a rear face 21 of the wafer 1a as a laser light 
incident plane. By this melted domain 13, the cut 
starting point domain 8 is formed at a predetermined 
distance inside from a laser light incident plane along 
with the cutting schedule line 5 of the wafer 1a. A 
expanded stringer tape 23 is attached to the rear face 
21 of the wafer 1a, and a plurality of chip-like sections 
produced by cutting the wafer 1 a with the cutting 
starting point domain 8 as the starting point are 
separated from each other by expanding expanded 
stringer tape 23. 
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c m i ¥ at * © ie b ] 

[SIM l 3 
x -fs H -e & -a t , 

^^?®iKtc<t^3iKMi|?^mfiS;L, COSJIWfcioT, tGEinXttfcflBOSJW^je 
^ Y > fc » o T S& E U - If ft A » SB'** 6m^ffiKrt«f«:«WfiEjft<ig«*®filtL, mi IB So X 
aolI£#Itt©7^;l/A^gSL> MK««e£««*jgj£fcLT!flfEiinX*fJfc 
*#fflK«ti5Ci:lcJ:!>4i:ftlSO»»*, !E#3ltt0 7 -f ;PA^ffIS €5 c t 10 
tJ:!)I^C»ir«IItti«, U - If to X 73 ?i o 
[ M ^ JK 2 ] 

itEiDX#fc1*©fflEfi*ffl«<D£®fc««:7-rA/A*£«L, ttEinXj&*«j®affi* 
P-lfftAtifffii: LTiSIi©fig!!cl^^%^fc^Tb-f Tt^MittSi: <t tj 

&yt?®ii&ic z z&.nmw.*B&i.. coas^iKtioT, auEipx^^^^-w^^^ 

7 ^ te » o T t<» E U - If ft A » ffi €> ffi S ffi IB ft « « W fi j£ ffi # * J« L , buEApX 

WE«»fe jft«««jBj^ t l t wEipxj**ft*aa©aj»fc«»f nsfmto7^ 20 

- If to X 73 S o 
3 ] 

ISt, WES*S±te»*t6nfc»*a5t*^tr¥«tt©lrai»ftft*«lBf-r*u--*fin 

X73 T* & o T , 

l3Einx»*1*©mEaiJifiBfflao«ffifc:«H7-r;I/A**»L, WEiDXJ**«i©WEK 
W^ls — f^Alfffit LTtGE3«©rtSK*ftj£*#fcH*TU' — 1fft*JS*t-r*C i: lc 
± D ^ft^Mfc J; £ 2£JfM%M COiSRIKt AoT, W E An X M ft ft © «J ffi 

^^^>f>K»oTWEu-if^A»ffi3&»6m^ag*rtfliK«iBfjejiSffi«*jg«bx m e 

Eiinx*tftft©f&E«»©ffl5#£#jit-r-5Xg%«l*;5, b-ifiPX73?4o 
[USB 4 ] 

t9E*W#S«±taS^6nfca«SBfc*$tr¥««olinx«ft«*«JWf 

-r^l/--tfiPX73}*T'feoT, 

WEtaX»ft«iO|(JE8l»fiPfll©Sffife:«Sl7^;I/ix*«E»L» M E iP X # ft ft © 8 ffi £ 

u — tfycA»ffifc LTME¥«f*sfi©rt»fcifcftj5*^*>Hi:Ti'--Fft%iia»'ra c t 

KJ:*3SBlfflSflSi«*JB«bv coiSBftlfliaicioT, MEinXfcfftftogjSr^Jt^ 
llollc#itt07^i/A^8f WE«»ffijfi«i<*iBjiStbTWEiniJ#** 40 
± U - if ftp X 73 ffi 0 

5 ] 

¥ « ft S & i: , WE¥«<*3«±K18tt&nfc8^Sfc;&$tt¥«tt©;tax#fca^«»r 
t« 1fiPX73?4TfeoT> 

ME4nxJ*ft«io.mEa»ffl«o*®K:«li7 -< ;i/A*Se* L, MEiiax#fttt4>Ki5« 

^itJjgitjaa^^^jefigL^ c cDmrn^mmi^iz x r . taEiraxttftftcogjiK^^-? 

*»©*BSfcff3B1t©7 ^ ;l/i»*SE»L» tu ESQ X 3* ft ft fc fl. 73 * EP An f * c t iz i 13 ffj 50 
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- +f in X 73 ?£ o 

cm 6 ] 

ft5-r^lc»oTWElx--»f3lCA»af*»6BfSBItrt«fc«JKfiji[«i**»Jtb. E Ira 10 
IS*ftolIlc#8tt07^li«8ll/, ttE#Stt07-f;H«#S?*5 c k Jc 

»l8»IOIIEH<Df»*»irili*iA«. U - if ip X 7? ii » 
[■*«73 

S9ElinX3*««itel9E«I»rfij^««*}BJ« , r*Wfc» WElPl»ft«l©l9EIfitfil< * 
5«fc3fcttEirax#fcft<z>ft£B®*WHI-rs, it * ft l ~6C^fn*-St:ES©l/ 

--tf JJQX73 So 

[ M * m 8 ] 

*ai~70V-ftl*« — 9lfcE*©U — 1fiPl*J*. 20 

ME#Sft«)7^A*#12*5: tti t)WE4PXW*«lOS(l[EaSSt08P«'»!:»KL 
fcf, ME«l7^i*Blit«, it*ftl~70^ - ft teE«©U--»f;!niX3!f 

So 

[ 0 0 0 1 ] 

[ '& * CD S ffi ] 

iS¥» *l#T/WXffli:LTA 1 2 0 3 »*±fc G aN«F0¥«{*fbft*$ifiA;££? 
[ 0 0 0 2 ] 

cn&o«iJi«ig%^-r-5fipx»«ft©«»ffctt, r u- k 5^<r s/ > ytt**-r 

[ 0 0 0 3 ] 

7 U - K W > > j* « , ^ -f -V * 1/ Y y U - K II (cJ: D in X tt ft m * ® M L T « Br T 

DiPXttft^o^mcx^^^r'T/^'-r'v^IStf, u^x^^^yv^yKifta <fc 5 ip x 5-f 
* % e>m ffitt-C7iy->'5jf l§tt, iox^ft^^fJ^T^Dr-rs^s-r-fe^o 

[ 0 0 0 4 ] 

[lB3tffi|ftLi5 40 
L^LS*'^ 7 1/ - F^^->>!?iStcJ&oTli, m X. l£ s iP X ft ft # ± iS L ft i$ £% & 

fc 46 , d © IS Ht ill K> M M » ft # 7j< # A K> & A, T- b S 3 48 ^ ft # & S . 
[ 0 0 0 5 ] 

£ fe , ^-f^^vKx^^-Y^ffi^feoTtts iP x *f ft $i # a l 2 o 3 Igfoifioil 
^SM^L-c^if^, J* v f± , iP x # ft M # ^ x g *g ± £ ft!; 9 i^fc ^ fc & © T 
fe^^^^tc ipxwft ! »i©*ffi^wp4<»ffiKt.x^5-i'^"7>r>*Bitjati-fttfa: 

u&fc^-fttfifc*,, 

[ 0 0 0 6 ] 50 
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tf, # #g B£ t± . c©J:3fc*fl|fc*#T"fc£ftfct>©T?2&>), ±SLfcJ:3*IH!II* 

[ 0 0 0 7 ] 

lElfi^IStSftftlc, * fg bjhc « 3 b - if ip 1 73 £ li . S « . »*±te«»6*i 
fc««»fc**t?¥«tt©iini#ft1»*«wr3U-tf;!nix#ffi?fcoT\ iniStio 
a*»«8oaSte(S«7-f;!/ix*«»L. iPX*fftfzi©«ffi;&b-if7 , dAMffi£: bill 

fig b , COSJlfiSfcioT, miSftftOiSBffS?^ Vfc»5Tl/-1f«ASiIfr6 10 
[ 0 0 0 8 ] 

i:*dtr¥«tto4nxS*fe*!j%«»fT*u-ifiax^ffiT?a6^T, iPXttft^oSlJfgBO!!! 

fflisstiot, iPxttft%©^^£^^wc&oTb--^ftA#*®fre>m^^stF , 3 
«jfc«»fiejaas«*jg«b. taxtim.^commic^m^.oy ■< )U**mm b . « k e £ « 20 

« * jS t LTl«lXj**KD*^»f*tl* C fc J: t)^Ufeta»08P»*, <IItt07^l' 
[ 0 0 0 9 ] 

cti6©u--»fiinx*SK:j:ntf, jjpx^t^^oaB^^ii^^^A^as-r^c^tct 
ir t <^ 5 «t »> jb fig $ n ^ ^«mhe cmmmmmm) x-^^t. bn j: Kuwait mm ? 

tL Tin X *f ft ffel % $J Br "T & £ £ „ ?LT, iPX»ftftO«ffiK:#gBtt 

*SIK»It5CJ:*iTt5. T & *. , *U--»fiinx#&f«:J:ftfcf* to X # ft «| © * 
£ fl « % iS jS kLTl«*Jt8«^?47JT»*a<«oT«ffL < nftiDljrfl! 

fttSlfc^itscitff *5. Sfot. ciou-ifinx^rffifcintf. in x tt ft ^ 
[00 1 0 ] 

i*i « » 8 & 5 « ra t> * „ fit, mm&tctt* &is.ic®mi,Tmtf znz ^o^p, 

SfifciaB*5oT8tJ6h5t.fl)?ftfj&5. ItLTtt, » « ± £ H fig * J: »? JB fig 40 
(iSIMa^SSl B.fc b fc & © # 0 3: ft , » fi © 1*3 SB i: tt * » « i» # K l* 6 n T ^ 

# & & b , Stg«l«* s Bil6?IC)gffiSn5 H tf«)SSn«i^fea65. 
[001 1 ] 

© iP X *fr ft ft-* fflit4 L/-f iDl^StfeoT, iDXJtft»©»JBfflfflfl©Sffifc:«BI 
7^;U?g§L> 4ni#«tt©»a*u-if#Ai*SfcLTS«©rt»fc*3fcjS*^t> 
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jft « * * » * b , iraXjrtfcWOMfcfaSlttO^-iwl/AfcttfrL. ioX^ft^tc^^^En 
in -T a c i: J: t)«ig*iS^g^t LTiDlM^fe^tSoas^C^OiL, # a ft © 
7-r7U2»*#3S2-£SC i: fc: <£ 0inX»feft©«&©f»«'*#Ji.-rsxg*flia.3c i: * 

^® k -r i. . 

[00 1 2 ] 

$ ft , *«WK:«SU-1fiPX^iS»4x * & i: x S IS ± £ K 6 n fc 11 S SB £ # tr ¥ « 
tt^oiiDX^^tj^^SfT-r^^-lfiDX^aTfe-pT, ftpxttfettofltJBffifilo&BStc&fll 

<fc ■=> T. iPX«*^©«W^^5^>tc»-pT^-^f7 l 6AI>t®^&RffSSgilii^filf;:«Ke 
j*S«#*»j8L» irax»*«i©Kffifc#3fi1t07 -r in x » ft ft te fl- 73 £ 9J 

[0013] 

mm turn* © » g « it * *.-r sw^-^fev^TtKiipx^ftft^iswsfc^wrsii £ # 

£ o T . «wejiSffi«*iEj£i:UT;taxttfeft*gJBK«»Tr3CfctfT?#S 0 20 

[0014] 

tt©iaX«^ft^-^»T-r^^-1fiPX7D}4-z?feoT, ip X ft ft ft © « B 35 <!! © a E £ ffi S 
*TU — tfft*Mlt*-SCfcfc±*>£y£?»iK»«:.J:3a&K««*J£j«L, c O « « « « tc 
jlffli^iglL^ inx»ft1fto»lS»cffait07^;l/A*S#L, #itt©7 ^ ;l/A%tf 

[ 0 0 l 5 ] 30 

fc**tr¥«tt©inX#ftft*#*i?-*l'-if*nX:£&-efc-3T\ tP X ft ft ft © « Jf SB #Jj 
CiHcS»7^bi*«IL, SnX*fftft©»®;&^-->f7 ) i:AI-fffi£ LTfiftSfiC 

rt»fciiyfijft*^to-a-Tu--«f**iai*-r*cti«:j:*)»i»ffla««*«*L-» £ ©7§ii 

fllte«]»fie^fil«*Jgj«L, irax*f*«i©«ffifc#att07-i'7i/A**3|lL, # S te © 7 
4 As A 3r {$ c fcti »)«I»fiE^fH«*e^ii: LTiDX#*ft*tta©ffl5#fc:9J»r 

[00 1 6 ] 

cn&oU"- ifflnx^ffifcfctttf. ±&Lfcl' — lfinx#i£i:EI«©Jl£K:<fctK ira X >tf 40 

ftft^a4r©a»«jfi%^i-s»^tfev^TfeKiipxwftft*i«iiSfc«i*f-rsci:*<-e 

t?*o $fc^ {$att©7^;bA*{$a2-£3;ii:t;:J:'). ip X ft ft ft © <ZJ B?t SI 31 
[00 1 7 ] 

$ fc , ± SB L * §g « tc « 3 u - if in x 73 & fc is v» T a , jtax#*W»c«Kiejfli1«**JB 
sSt §ic> irax»*ft©8«#»<fcS*3fciDXft*ft©a®*PIM*3cfc##3: 
U\ il tic i o T, « Mr £ £ fll 4K % fi £ £ t T £ t) /h £ & 2) T . *v^ttf*W4**AS 

[0018] 50 
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g Tz. > ± izE L fc * f§ g§ tc s £> U - -9* in x 75 ffi is ^ t i± % # 31 '14 © 7 ^ ;i/ A * in X ft A 4% 

^i*#JJ*5c i: K <fc DinXttftMff^gP^^giL/c^ ii7^;l/i*» 
[00 1 9 ] 

- If AD X 7? ffi T* ti , iDX^^^Ort^fc^^c^^lRfci^^MffiJ^^^fig-r^o f l T, 10 
[ 0 0 2 0] 

& 3 0 £ o T , WfiKKUKJb^USftfftth v>E G T* £ 0 L *>> L . Jt^tttSWTt 
„ U-if)tO»S4Jf#fc*t<t5i: n h v>E G ©*tt ( n = 2 , 3, 4, • • •) 

«U-1f3fc©!Hftj5flDfc:-*>*7-ffifi ( W / c m 2 ) T » £ ?K ffll * fcf \L - 5 ^ V - 3& 
JS # 1 x l 0 8 (W/cm 2 )J^±©*#T£7 , c ; ?M#£D3o e-^'W-ffifitt* 

( * t£ £ £ 43 tt & U - If ft © 1 ;1/ 7. S It K> <0 X * ;1/ ^ - ) H- ( U - If ft <D tf - A X X -y 
h*fI«x^;I/Xi) ti5*»6tl5. aiSCi^« — IfftO&fittl' — If 20 

tt<D*ftj6<&*J*3£§E (W/cm 2 ) T ifc £ S „ 

[ 0 0 2 1 ] 

64#ILTliStS. 0 IB U- 1fAPX^©iraX^^^|l©¥®EiT35t», I2(ill 

&c S -r in I ft ft ft i <d I I - I mtiHoftiiSBtSD, H 3 it is - if ira II <o ip iJt 

ft ft 1 OTIITi&!3« 14t±E13f;::^-f;!nX;f»fftft l (7) I V - I VgtiSoftilST' 

t» . @5ti03t^-riPX*f^^iOV-VIS»£:?aofc»r®0^36t), 0 6 fi ■£] Bfi 2 n 
ft iD X *f ft ft 1 OfIIT'$5. 
[ 0 0 2 2 ] 

g| 1 Rtfi 2 t^t i 5 *)□ X *t ft ft 1 ® 1 Otli, JnXMftftl^rtfltlS-t^^RfTS 30 
OfflSif £7^>5*^5o «ff 5liI8«t2tfftfi««T?«* ( i»P X ft ft 

»1 fclglStfi^SI^TUllif 5 ktTtiv^) o *mMBMKm% U-tfiPX 

(4 » £ ft ? RiR ** £ li S * T in I » ft «l l ©^§IUc|flftjSP^^:b-£TU'--9 f ftL£:;!ra 
iWftft 1 £!B»LTiSlli«7 %Jg)St5. & « , * ft A £ It Is - If ft L tflil ft b fc ffl 

4 o T J5 0 - Ml 0fc:&^TP-1fftLa t »SL-r3eJ:*B&<*fc«>, ¥fflfro»ffiT?& 

5 C jf? S Ll\ 
[ 0 0 2 3 ] 

tti 5, Siftj5P^^8ft^£^^:x5t£}GoT&ib£-££>c, C tx J: 9 , 13- 40 

X 7? £ . fipX»ftttl3^U--->fy£L*KiR-r*Cfct«t»)4aXj*ft»l*5B»«*Ta 
« Si is? 7 ® fig "T £ © T 5 ti & ^ » In X *f ft ft 1 teU — lfy£L*j83as-&iPX3*ft«i l ©ft 
ffifc£ft?SfciR*f8£;£-g-T3*KSi«7*JBj«LTl^;&o ± o T , iPlS^a 1 1 0 

T' » U — If ft L £ A. £ 85 1& £ *l % ^ © T , in X ft ft ft 1 © ffi 1 0 & Z £ £ It %; 

[ 0 0 2 4 ] 

m x ft ft % i © w m k *s v t » ^jwfrsiemtiEjS^fes ^ !n x ft ft i « * © & A s 
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«fc o T x in I * 1ft l © ffi i 0£^&gft#jn*JE£S-&*cfcft<inx2tJfc»i©«J»r 
A^ rJ i: ft * . 

[ 0 0 2 5 ] 

( 3 ) tffeS. 
[ 0 0 2 6 ] 

( i ) s&ftStiitf i ^xt±«S©*7v***tr*7 

fi * ( m *- IS -9- 7 T 4 T , iJ7X, $ tt L i T a O 3 A^55Eft!fS) © M £ H ft 
* % t> * T , ft ft j£ 3 m J¥ & £ AM xi o 8 ( W / c m 2 ) « ± T- R o ;1/ X 43 

tfl /i sWTO*ftT?U— !f3t*!S»1-5. C © >b X ff © * # * » , ft ? © H5? £ £ C 10 
S*ooIfiOifc^tt4?^-y*4iif t, S1g©rtgiHc©&^^-y * « # * j£ T 
3 #1 # T- & 3 0 cncit), Kffi©rt^ct±£ft^M£±3ft^ift«{«fc^9iI«iA< 

fflSfc*5y*««*<JBJSSn*o «*a*©±IBffii:LTtt» tH*tf l x l o 1 2 (W/ 
cm 2 ) T fe & o ;l/ X <i l± 0!l * fcf 1 n s ~ 2 0 0 n s A< $? $ L V> 0 
[ 0 0 2 7 ] 

*fg0J!^t±. mW&Jg t * 5 -y * ©*# £ t 0B8«*£I*fc J: •? * *6 „ H»*#tt^r 
(A) Ifi^UUvn (iifil) # 7 X ( * £ 7 0 0 m ) 

( B ) U - If .20 
: ^Iftb-flgNd : YAGl/-f 
SI : 1 0 6 4 n m 

U — ■*? ft X X y h 8iW& ■■ 3. 1 4X1 0 ~ 8 cm 2 

m m m m ■■ q x ? * ?\ a, x 

iOIL^Sli : 100kHz 
^ ;1/ X i : 3 0ns 
ffl7j:ffl7J<lmJ/^^7 
U-f^55i: TEM 0 D 

dftitii : mm<myt 

c c ) * ft m is > x 30 

U-lf^feSfc^-r^Sii*: 6 0 ^--fe > h 

(d) a«*^«$tis^s^©^»iia: 1 0 0 m m / 9 

[ 0 0 2 8 ] 

ft 33 * U-if«aitfTEM 0 o £ « * JilftttASiS<U-+fft©?£figJgf:T'jitftpJft6£: 
[ 0 0 2 9 ] 

8 7tt±E5l»0«**S-ry7 7Tft5. I»lit!-i'^7-f U - ->f ft *« 
A;l/XU-f ^&(Ot<t»?lt(itJ-i'^7-f ST'S?n§ 0 *fi£ 14 W< ;1/ X © U — •? 
*fc±')SfiOrtSli:««snfti'7'J'i'S» ( * 7 v $ X # «y h ) iO^t^^^bT^ 
3 = * 9 v * X # -y h"tf mSD^y^WiSkftSo H7U#7HD*t?(i, ^7 40 
•y * X # y MOf ttO^I^Oi?fc§5^»0*t?1?S^o ^^©H^T^f 
f—^limftmU^X (C) © « * *M 0 0 fS , BB □ ft ( N A ) & 0 . 80©lf^T-fe^ 
o -7d, ^7 7^©6ftT"Stf-? (i*^fflU>X (C) O«l*j!ji5 0«. M □ ft ( N 
A ) A< 0 . 5 5©S^t*5o tf-^^7-^gtfl 0 1 ' (W/cm 2 )M7>P»S« 
© A BE fc =7 -y <7 X # -y htfltL, If-^/W-f&gtf^^ftSfcf*^*^?*** 

[ 0 0 3 0 ] 

0^*zXito^TH8~H'l lfc/BVTBiiPI'r*. 08tSt±H. ^ ft ^ ® i& A< 

£ c s * ft t? in 1 3* * a i ©rt»fc*ftjSP&#fe*TU--»fftL*snx*f*& i tfJ so 
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LT^Olif S7^ytiSoTrtai(c^7'y ^ii|9 4igit5. v ? m®. 9 It l ox 

n*o a9(ciTi3tc, A2IW&:& (#1*. IfSl^jS*)) 2fP X *t #i ^ l £ EP ira T £ c i: 

* £ £ £ fig ft L . a 1 0 fc ^ f <t 3 tc t> 5 * # iP X fcf * 4fc 1 © M S tc 31 M L , HI 1 IK 
^■fcfcdfcinittfcfc i tfths: tti »? in i » ft ft l tf«l?ti5„ 

[ 0 0 3 1 3 

( 2 ) &mm&tfi®®i® ! mm®<om& 

1 xi o 8 (W/cm 2 ) ± "Z? JL o ;l/ X H *M p s KTO^ftT l/-if ^ 10 

* SB S* T S o cftK£&£lE©rta&ii£#^«iKfc:J:oTJliffiWK:;&Df!&£n*o C <D 2)0 IS 

ns^, s^teSMttfficisa-f. »iB««6*5iiHft-r*tt«©««i?a&t)» « ^ it l 

fcSUS-fSSIHHifitfgfl: L fc«« t c t fe T # S o ® M & S fH « £: « * tS H #f 

T # 5 . OJD, « A if , ¥ H « it *» & # H ft « S & <k L It m m s *tS««l3fi*»6* 
IgfiWiSKSEffcLfciatt, # ft H tt ifi 6 * A K « 5£ & ^ *S A « jfi * fr O 4§ it fc m it L 

3>iST'!&5 0 tWSS©±PSifcLTIi, tH *. tf 1 XI 0 1 2 (W/cm 2 ) T'J 5 
. ^/l/^Kieilxtf 1 n s~2 0 O n stfj?f 20 
[ 0 0 3 2 ] 

* SS SB # « , s/ u 3y^iA(Drt^T-j§IJ!ilia^f i^ti?.;: t * m & iz x <3 5t IS L 

(A) S«:i"j3y-)iM (f? 3 5 0 )im, 

( B ) 1^ - If 
ftSi^SUfcU-ifBiSNd : Y A G U - +f 
$£ft : 1 0 6 4 n m 

l- - •*? ft 7. ;K >y h^rll : 3. 1 4xi o" 8 cm 2 

i»)IL)i$S : 1 0 O kH z 30 
J< ;b 7. *I : 3 0 n s 
&t> ■■ zojij/^;^ 
U - if « S S : T EM 0 o 

( C ) ftJtll/VX 
fg* : 5 0 fg 
N . A . : 0 . 5 5 

is-ifyti&AizM? zmm& : 6 o ^ — -t > h 

(D) iStfii?n5li^08»II : 1 0 Omm/# 

[ 0 0 3 3 ] 40 

0 1 2 a, ± E * # T- © U — If ira X fc «t t> m m £ *i -> U n > •> x ;n © — 95 ic 43 5 »f ffi 

5. ^ 43 , ±IH*ftt«tO»fiS*nfc?Slllftia««l 3©Jl?73(n)©A#?«l 0 0 ft m 
S S T" ^ o 
[ 0 0 3 4 ] 

^14^S^^13A^7 l fi?®iR^J;»3»jgK$nfcC ( t^ittB^-r^o 0 1 3 It . \s — *f%0> 

Vlffi©f ? t 5 0 /i m, 100/im, 200/j.m, 5 O 0 (im, 1 000^tm©§^ 
fc-3t-«T±iaiH«*^Lfco 50 
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[ 0 0 3 5 ] 

m * l£ . Nd : YAGU-fOHT'S5 1 0 6 4 nratfe^T, i"J 3 

5 0 0 \i mJ^TOl n , 5/ 'J n>'g«<OF , 3gPT'«U--»fft#8 0 %ttlilt« C » 

i»5, Hl2fc^-r5/U3>">x/Nl 1 ©f ?ti 3 5 0 /i m 5 (!) T\ ^^?«RlRfc«tS?t 

ajsii^i 3%v"j3yjxAi i © ifi ^ f»f k & m -r -s t , u n > x ^ i i © a 

1*5. 1 7 5 /i m(DS^t«i?n5„ C©i§£-©3i;i3Hi, IS 2 0 0 (imOV'J 3^ 
">iA*#Sffct5t, 9 0%tt±4©T, U-lfJtiCS"; 3>^iAl 1 © 1*3 « T ® 1R 

^nscai^Tfe^ « t a, ir # s is -r s = c © c 1 1± , ■>'j^')i/m i © f<3 sb t- 

u-lf«*«!Ril2SnT. 8 It A 31 l 3*->'J nyJiA i 1 ©1*3 SB « fig (o £ 9 I' 

-if 3tfc «t s mn (ommr-mmmmmm^mm) snfcfc©-c*te& < , m & s si j§s i 3 io 

[ 0 0 3 6 ] 

ffiTjiRjfcftfroTiijnfcfg^L, © #j n # y =i>">x/N©piffitepja-r* c tc«t t> 

, & it fta 9 fg ic i 3 © ±t k:t±3ieBitt©}SBiaA^#ffi-r s . cOignifcioT, ?g » a 
m m m * & t L?ititffssi< y ^y^iAoiicsisrstotixfifts, 

icfc. »!Kffl3IS#ttS'y=i:/»>x>N©rtffl©*fcfBja£ft, «J»fa©«IBr®fct4, si 20 

T«»fijS*«*»rii-r * t , www,- «i»ffijs«*7'f >*»6^nte^ J &H4«ti*i«^ 

D fc < l>> © T* , «»f»J»*<SSfc**„ 
[ 0 0 3 7 ] 

(3) 5feK««^BSf*«fb®«©»^ 
S K ( #J * tf Jtf 7 X ) ©rtWK!llft£*^to-B-T\ * ft * *C 45 W- 5 * I? & g # 1 x 1 0 8 

( W / c m 2 ) JW ± T* S. o X m *M n s W T © ^ ft T U — If ft % SB It "T 5 . /<;^S 
* ffi «> T «.< LT, ^« : fiftiR*a«©rt»teiei:S-&Si:, ^ ft ? M ^ i 3 ^ * ;b 

-tfiii^^^-icfift^fii:, s s © f"3 bp te a >r * y m & & ft , leafbxti^SEiRiss 
©*««fc«£g{btf«esnTjB»T*£{b««#j&j8*ns. «^3£«©±Egfii£:LT 30 

It. m Z. l£ 1 XI 0 1 2 ( W / c m 2 ) V %> 5 „ A ;l/ X ti 00 If 1 n sWTtfff* L< 
„ 1 p s K T J 6 K !if I L l/\ 
[ 0 0 3 8 ] 

JW ± . ^)t?©U2tJ:0}BfiStSn5^«fl«ci:LT (1) ~ (3) Ol^SSBLfttf, 
[ 0 0 3 9 ] 

•f 4 5 , i"j3y%H©^^ttyh'IiiO#g s B a f*#i!^t5lIOl^Ss (1 
1 1 ) S (SiBHI) * (l 1 0 ) S (S2$1I) »c}Sofc*lRjK:«J»fSjS(««*« 40 
StSOtfSil^.'Sft, GaAs^fOMIiililSOI I 1 - Vi{t^ft¥ift 
*^54*Sfi©«^t4. (1 1 0) ®K»ofe^lRjfc«»fiejiS««*jeiS-r*©6^»SL 
1^ . £ 6 fc , ^77^7 (A 1 2 0 3 ) 4H©/N^rftS©ttA«lifi**-rsa«©*i^»4 
. (000 1) S ( C 5 ) ?iiilT (1 1 20) S (AS) mi^li (1 1 00) B ( 

[ 0 0 4 0 ] 

^fes mm t lt Mz.i£Pi mftcDV * mm -r zm-s. ±ab?t«iBriEjftti««*»i» i r 

^ ^ 7? [r] ( fiRJ ^ l±\ *JSSS/U3>S«K33lt* (1 1 1 ) S ^ fe v o 7? fa ) . « l/Mi «J 

hMfig-rntf. fct'jiyf->3 ^ y h t? %> c i: » « »f ie jS « « * 50 
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5 o 

[ 0 0 4 1 ] 

UK. ±3ZELfclx--9 :! ipl7^fttc^ffl^n5U--9 r i0lSMtOV^T. HI 4 * # Sg b T 
Ifl BJ1 f 3 o HI 1 4!il/-fiOIgil 0 0©Ml«S1gfiStglT-fe^o 
[ 0 0 4 2 ] 

u — if to x se ■ 1 ooi±,.b-if}fcL*$8£-rsi'--tfftiBi 0 1 k , u-if^Lom^ 
^^;i/xM««nis-r«^a6icu — if * ■ 1 0 1 zumir % \s — ^rytmum^ 1 0 2 l 
u-ifytLos^«ig^^bA^ix--tf^L©^ift©iS]^^9 0° f isi^cieisn 

f^^^n^'^'v- 1 03fc. ^V^n^y^S^ — 1 0 3 T*S»? tlfc U-f )t L 10 
tl4iPl»*ftl*filStl5*lftl 0 7t> « H ^ 1 0 7*X«l*l«0k:»«I«^-*fc 

fe©x«xf-->'i 09^, m m a 1 0 7*xw^iRiKia5£r*Ytt»iRitc»»s43:*fc 

ftOYiXf-->'l 1 li, tt«ftl0 7*XttatfYW^I^fCi£aE , r«Zf4^riRlfc^|j| 

stsft'ftozixf-^ 1 1 3t, :n&3ooxf-yi 09, 111, 113©^ 

[ 0 0 4 3 ] 

C^t^^PCX (Y) te 7j ft © & »t± . iDlJtf tl 1 *X (Y) »7f--^l 0 9 (1 

1 1) ciox (Y) tt^(Rit^ili^-^s'c:t^J:t)t75o z $ft 7? fate , iaxnmm \ <d 

a 1 0 £E£-r573iRj&©T, taxnm^i 1 iaitt5i'-f*Loi,sig©SiSii:4 20 

3 . «t o T » ZiXf-i^ 1 i3*z«SiRifc»»S^4ci:l<:J:>), to X *f gi ^ 1 © ft 
fBJteu-ifyeLojft^^p^^fc-ariii £ # -z? 2 5 . 

[ 0 0 4 4 ] 

U-lf^Sl 0 ia/<;l/XU-+f)t*5?St5Nd : YAGL'-ft^5. b - If ft if. 1 

0 ltfflV^CfeA'T'f 5U-f tLT, C<Dflfi, Nd:YV0 4 b — +f\ Nd:YLF 
b — f Vf^ytj-77-l'7U- +fjb<&S 0 * fi£ fts T* l± , JjQX5>fft^lOSoX^^;l/X 

u-if3t*ffl^T^*A^ ^ft^M^ecj-e*;: fc*^**ft&jaaau-ifjtt?t. 

[ 0 0 4 5 ] 

b — If fjO X & « 1 00i±$etC 0 7 KSI^tlfc in Xttft^l^pjmft Sft <C J: 30 

t)iawr5fc«>k:Rr«3t«*«3fe-r*«*w3tisi 1 7 ?^^d^^57-i 03 
RVMKm is> x 1 0 sfcrauftH^KEBsnfcRrffift/Boe-Ax^y-y* 1 1 9 t 

% H £> <, t£ - A X D >y * 1 1 9iI^Il/yXl 0 5tOPaK^YfD^'^57- 

1 03tfEi?nT^5. tT - A X :/ U y 2 1 1 9 & . Wll7te©*<J¥#£:£*fb9i9© 

* o lii^iS 1 1 7 ^ £ b /£ pj m. % m « k* - A 7. 7° U y * 1 1 9 T* & ¥ # # £ M t£ 

n , c©£itsnfcRrffittS#^-<$'ci-ry$'57-i 0 3Sifi*ffluyXi 0 5 £ 3i 

[ 0 0 4 6 ] 

u — if fin x ^ s 1 0 0iiJt.fi:, tf — iX7'J7? 1 1 9, ^^^0^7^7-1 03 40 
& t>* m ft ■ a b > x 1 0 5i:i3ib^^±tciga?nfcffl{ft*^i 2 1 s^i6iL/>x 1 2 3 

£rffi*&o iSlfl 2 1 tLTliixtfC CD*^7tfS§. «if£7^>5f*t 
Crffil 0*!BlBLftBrSJtaoS#3ttt, *JtfflUyXl 0 5, ?^^d^7^7-1 

0 3, \£ — A X f V v Z 1 1 9 £ it i§ b , gSl/>Xl 2 378»SnTl««f 1 2 1 

•p it « 2? n * ssf-^ tfti. 

[ 0 0 4 7 ] 

b-tfiax^Hi oottsec, a « jr ^ 1 2 1 6 ttjA?nfci*f *< a** ns 
aft?*— *4aassi2 5fc. u-fioi»i 1 0 0 t#*i»t5±ttW8» 1 2 7 

* - * 1 2 9t^«i^^„ a^^-^fflsasi 2 5 j±, a«f-?*SKLTft»ffl)fc» 

1 1 7T*58£LfcRT&ft©&j5*;&nXW*to 1 © ® 1 0±£^t>-&Sfc«>©aSj£-r— 50 
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mWi- * . COl^f-^*SKLT^f-^0J»aJ 1 1 5 # Z $4 X -r - 5? 1 1 3^r^Kl 

&l if £P 1 2 5 (4 , ilf-«iELTll 0£>i£*!i&^©iH&-r — ?5Slt5„ C 

<Dii«7 f -*t±£#*j»a?i 2 7 k si n , ##*j«ff-p*a«! ! Ji#fc;**u * - * 1 2 

9 1 1 ?. n 5 „ C nt £ 13 , * — ^ 1 2 9tcfi£^;®^§tfS^^til>o 
[ 0 0 4 8 ] 

^*©JS9SI51 2 7 KB, X -f — S^»J» W 1 1 5A^Of-?, »®-r— *$aggBl 2 5 4' 
f»©I«f-^f A*L, cnP > Ov r -^feStLTl^--*f7 , cziSiJfflIgl5l0 2, St SI ffl 

« » 1 1 7ftff^f-yi»»i 1 5 z z tic £ v . v — if in x m S 1 004ft 10 

*mW? <fc o T , ± f* SO » » 1 27tt3yt!a-?a-7h i: LTlit^o 
[ 0 0 4 9 ] 

* fc . ±3zSLfcU--fijnX=j$Sl0 0;&ffl^fc, *HS!UB»fc:«SU' — iftaX^atco^ 
TS«t5„ HI 5 a, **JfcJ&|gfc«*U-tf;tal73&fc:43ttS;linlttft«|-pfc;5'>x 
Al a^St^SSt'fe*. * , H 1 6 It, mi 5 KS?nfC>xA 1 a © J£ ® H T* & 
3 o $ It . m I 7 It. 1 1 6ICi?nfC)iA 1 aOV I-V IllSlfV I I-VI I 

[ 0 0 5 0 ] 

HI 5~H1 7*0m?Zt. ^iM a&4, ¥S«T*fe D «SRi«*I L T 1/^5 . Hi 
6**Ht5k, -7 x a 1 a © » ffi 2 lfcttffi«fc3*£1-S«S<D9J»r : 3 l j£5-'r:'5#» 20 
Sfntl>5, 3J»t^5£^ > 5 «: , -7 x f\ 1 a*SSOf y««»fc«Kt« & »t 
SS?nSfi«»T$5. C<7)fflSr?^7-i'y5tt, 09 * If "7 x /\ 1 a©SBaS»c»oT 

[ 0 0 5 1 ] 

m tc , <7 x ai a(i, t'JiVf-i'a y777 h (KT 1"0 F J i: 5 ) 1 9^tLT 
1,^, * H AS » T 14 OF 1 9li«(cSitS«ifS7^y5 0^©- SfiiT 
^^*lR]^ft¥7jfRJi:LTJg)5g^tlT^i.o OF 1 9», >7 x a 1 a^^]»T^^V'('>5 

[ 0 0 5 2 ] 

i: fc , ID 1 7 % # JSt -7X/N1 a 14, ¥ (S i) frf,45Sfil 5 £ , I£l 30 

5©*S6±^a@^nfc:SSg|54*fi|^TV^ 0 ©SSP 4 tt, £ » 1£ # & (S i 0 2 ) 

hKzmmt&mm \ 7 a & t>* 1 7b. m xs k. & m c w ) fr^sncssii 9 a & 
tfs 2 ©esi i 9b*tLTt'5. s m *e m m i 7 a asi i 5©a®6±tca»^n 
T43t). sffi6±fcaai^fc»fjj*iT8S«nft*?je*«s*±tsioEaii 9 

atfilftlTV^. $ 1 ©ESI 1 9 aSt>*StSl 5 14, « IH S « 1 7 a^fltS 
J:5fc8&6tift^7^2 0 ati-3Tl^tt8Wfcaa?nT^5. 6 IV If € 1 7 
blilf^|@li 1 7 aStfSl<0E»il 9 a±ttI^nT*3»)> ifllli 1 7b± 
T'SoTllOlSIl 9 ateJtJS-r*««fcS2©E«»l 9 b J^.aiS tlT^i. §1 
2<0E81l 9bRtfIlOE»U 9 a(i\ € fffl tfi ^ M 1 7 b%iat5i5CRtf6 
nfc77^*2 0 b iciolll/'tcf MW^giJnTI/^o 40 
[ 0 0 5 3 ] 

» 16 H fi 1 7 b±T6oTS2ff)ESi 1 9bPS|±©«iafc**««te«:» 8ft ^ 5t ^ 
-fystfStfhS. :o«l(ifS7>fy5ic8^Til 1 i 7boii (t4 

to % , -7x^1 a © ^ B 3 ) tfffiAoitlii^n^, 
[ 0 0 5 4 ] 

cmi © H #J ) 

n — + — £ 7c , 1120-112 2 te, *SUfiWfc«5 U-^talSSSKWt 

SftftC^iAi a Of Iit*$5o 
[ 0 0 5 5 ] 50 
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AtLTg|f-^2 5^iit5 (S 1. 02 0 (a) ) „ Slf -7 2 5 L 

tii, «bsp4 *«H-rsa««b**^bT33»3«jiffi4 © » ft # is t fg m ^ ti is m 
vktR? z> 1 1 $>icmw-i&*mM-r z c ici ^ i& £ -r 3 c £atRjflgfc*f8*3BjR-rso 

[ 0 0 5 6 ] 

lt5 (S3, 020 (b) ) o C C 12 0 (b) tSJnS'JiAl a l± , Sffi 3 
^ 0 CD T 7u §<t9tIfrnt^5o t" £ *> -5 , x 1 aOgB2 1 5 Bt ^ 

LSSfitS.C J:tJ:D, 2 ffi 1 5©ft9Hc5&iCSfti|E£LT7gM31SiJiU 3 £ M -f 3 
[ 0 0 5 7 ] 

l t T, 0 1 9 « , 0 1 4 (cS^nftU-f JDISI 1 OO^rfflVT^x/Nl alc#)»ri£ 
^®1^8*}gfiE-r57?jS£^-r7o— + — hTfe^o 4*5, ^HfiSJgJgfcHot^T, •> x 
>\ 1 a tt , U-^inXlSBl 0 0 £> « g 1 0 7 t> « ® 2 ltfijtfflbyXl 0 5 ttt 
lltSiUESftlS, t4b^, b — -tf ^ L « , ^x/n1 a © S ® 2 li>c,A«?n 

[ 0 0 5 8 ] 

01 4 & If H 1 9 *mm? 2> t * Sf. !£l 5©^©iK#'l4£0^L^^^^^ftft^ 20 
Jc <fc DittSo coSO^ISSfcS^^T* ill 5 f<: J* L T 2 BJ3 4 ft X © iR © '> & 
l/^S©l^-+f7 I 6L£5§^-r?,U-1f^!lil 0 !5ISt5 (S 1 0 1) o 
[ 0 0 5 9 ] 

m^r. affii svmz. ttn. R^mmmm^^mLr, ^x^i a<Dztt2n$i©&tt 

M^r&^-f* (S 1 0 3) o tnii, ^x/Nl aO*®2 l^SmSffiMrtdlOfiffaofii 
■ teU — 1fttL©JittjSP*^fc>-&*fc«>fc:* -7x^1 a © « ® 2 1 ttlf51/-f)t 

s i 2 7 tAti?n?. 0 

[ 0 0 6 0 ] 

■7 x;n 1 a^U-fi)DlSil 0 0O«B^l 0 7IC7IA1 a ©Sffi 2 ltfDtffll/> 30 

X 10 5 M ttt fa? Z & 5 m.&-t Z * £ CO t t , iI»4!8iR»6nT^4'7iAl a <0 
gffi3 5tf||?hTV^OT\ ^ x A 1 a«il 3 iSTK LTtI 

1 0 7tcseBLTt>{5j6P4B=&^c, ? lt« iiffl^si 1 7^6prffijt*»^?-&T 

■7x^1 a <£> IS (5 2 1 % Bg T 5 (S 105) „ li^nfe^iA 1 a £> B ® 2 1 ZWiB. 

i 2 ltiDSiti. i 2 ifcj:t)ffl®^tifcffl^x-^t±aft^-^^ 

sa5i2 5(c3iieti^„ coa^f-^ics^^Tgftf-^ jiaiai 1 2 5t±> si sub )£ 

^1 1 7 ©BJDtOlfii^x a 1 a <D » ® 2 1 tfilt5i5ai,^f-?^iSt5 
C S 1 0 7 ) „ 
[ 0 0 6 1 ] 

c (d m & 7 s — 2 it x 7- — v m » a$ 1 1 5 1 S e> n % . x r- - ~>* su w a 1 1 5 *± , z<dm& 40 

f-^%StLT ZiXf-y 1 1 3^ Zi^lRlOiSf^S (SI 0 9) „ cnciD 
s M SI ffl ft S 1 1 7®Rl8ft<D4*/5#fx^l a © B ® 2 1 CfiftSo 4 s ffl <S x - 

* *a 3 as 1 2 stiitf-^tio'^T, ^sif^^7^>'5£#tr*ffi2 1 © a ± h ft x 

— C®ffi*M(fc7*--*H:£f**!l»a51 2 7^ftLTt-? 1 2 9 £ £ *i 

[ 0 0 6 2 ] 

± & ©J SB 1 2 7 k: f i ^ #> X -r -y 7" S 1 0 3 T'ftSJtift^iilf - ? ? tit fc 0 

, c © & id ■ 7* — # # X x — ^ fftl flP Si5 l l 5 iz m £> ft 3 o X -r - V U » SB l l 5 It c © f£ 
■&*-r— *fcX-3l^T\ U — IfftLOJfcftjiiPOttBtfSiMi a CD MM 2 lA^Rfr^Sg 
!8lF f 3fJl^4^«t5JC, Z|7f-^1 1 3tiO!)xAi a £ Z|*7? (Rj lC ^ » $ 5 (S 50 
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1 l l ) o 

[ 0 0 6 3 ] 

Wi^T. U-1fftSl0 1fr&l'-1fftL«:f8£S-£T, l/-f)tL^^i^ 1 a Oil 

2 1 IZ m M f 3 o - -9* ft L <D m ft M. P li S « k l 5©rt»KfiILt^iOT\ afeHWS 

5 j:7txttxf-->"i o 9*Yixf - s> 1 i i & mmmffi*£ 1 3? 

?> £ i: Jc J: >3 , ^JKf^Jt^-f^Sfcift^^JWfe^lHWSSSfii S^rtSPtc^figTS (S 
1 1 3 ) o 

[ 0 0 6 4 ] 10 

W Vr m 1 8%#S?.t5i:, i?iAl a © K ffi 2 1 (c#itt©7 ^^ATJSx* XKy K 
358it5 (S5, 120 (c) ) „ 3tt, 09 * tf # 31 

»|q|tA%iDA4<:ilCioT#fl : S»fl!!p6 4!)> lOIgtfet^T^ JiAl a^r^ 
•y :/ ^ IB £ -£ 3 ft 33 £ ft £ o i + XMy 3 J; ITtt, # K 2»IrI fc 

ZbQtt 2> £ £ IC £ v T W Zf Z t> <D lilft ic t> m x. If bnmic £ !) # If 5 © T* J: V\ 
[ 0 0 6 5 ] 

i^t> ttBrgjSIRj* 8 fcJGo T * x ^ 1 a*«SOf 9rtt9»2 4lClBlit5 ( S 7 
, 0 2 1 (a) ) 0 f ft ft- , ? x ;n 1 a <D * ® 2 1 KSSStlfex+Z/^ 
3®±^?.DiSjSffla8£^t>^Tt^7X7->'3 3 5:31, >7xA l a »C ft JS * * 
EPiDtSC 5«8rg^S«8*e^i: LT-Jia l a fij »t (7 U - > ^ ) t5 20 

0 ? x ;n l artg|ifcM:«»riej£i«*8fr5«fl53Rtf*flB2 lMtStSi 
8^4 1:, ill 5*^»f$n5i:P!NFtC, Ji H & ft Ji 1 7 a R 1 7b^«?tl5„ 
■^x^latc/S;7D^fflilP-r^^lSi:LT(i, t -Y 7X 7 •>* 3 3 K^-K If 7 + V 
^* =g « , a-7-gB5Htf£5o * ft , ^i^l a©Sffi3^«ffi2 1 K * © jS *< & S6 
LS^x^/l/f-tfJiA 1 a tSLTKiRtt^Wf 5U- +f ft M &f & £ i:T^0Wf 

9ia1 a©a®3lCg*?nfc«M-r-^2 5 Oii^t-f 717 f3 3 
If j£ 73 * ffl fin L T fe «fc ^ o 
[ 0 0 6 6 ] 

wt^r , ^x/ni a©s®3tca«^n/t«a7 i -^ , 2 5tc^^-jiv5:Ba*fr^ ( s 9 , 30 

121 (b) ) c mmr-? 2 S KKHMV ZmH-r Z £ tie &r>T . Sif-72 55 

m^^m^^m t-r ^, 0 fit, fiif-72 5^7i/m a ©a® 3 *« &«ri-r * (s 

1 1 , 12 1 (c) ) o ftfc> fiir-7*2 5©aHa«>iAl a%«t5lS (S 7 
) © BU ff o T & l,"> o 

[ 0 0 6 7 ] 

lV > t> ^xMl a^I^Of 'y7«^i)2 4t»lt^ (S 13, g2 2) tSb^, 
i*X^>Ff-72 3%ff3I£-£&;i fcfc«t»)aao^-y^ , tt«BJ»2 4 <0 H K: H PS 2 6 
& 3 o c3-T§Ch{CJ:»3, « gfc © ^ -y :/ ^ # 2 4 © ^ ft ft £ -v ^ T -y :/ L ^ 

< ft 5 o 

[ 0 0 6 8 ] 40 

WlKSLfeJ:?fc, * H g£ #| tc ft & U — V in I JS lc % ^ T 14 , 7ia1 a©Sl3t 
S'if-72 5 *Sft5CJ:£ioT, -7x^1 a % » ® 2 l^llcLTli^l 0 7 
iCilt^cttff ^ x /n 1 aOli2 lfr&ISl 5 <D ft 93 fc U — <f ft L 

[ 0 0 6 9 ] 

12 1 tx + XA>Kf-/2 3^gf LTLtl^#a?^5Ci:t « W £ ft ft -7 

iai a^DlSOf •V7"«S5»2 4 t 2> C J: T* t 5 „ 50 
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[ 0 0 7 0 ] 

•r * *> ^ , *nmmic&z is — ^nrnx^mic ^trn. $ x ^ 1 aoasst^saf i4 

teU-"9*3tL%fi»B8»-a--fK«J»fie^iffiiS8J&jg^T?**o-p, ^LtciSSS 

ffifcintf, ? x /n 1 aft^^SP4^*-r§^|^-tCfcV^Tt,'>x^l a*W«fi»c«»f-r 
[ 0 0 7 1 ] 

s , ^mstwfcftsu-ifinx^ffiteintf, * © y u - h -> > f a * e t it ^ io 

J: 3 £ -T S/ > ^ *§ £ /Jn £ < L * , {I^©^>y7°#g|2#2 4 |W| ± © PeS PI % /J% 2 < L > 
[ 0 0 7 2 ] 

S fc, 4 U-lf )t L ©JK jf *#4 £fc «fc o Ttix «««4 ©IR^J&JS 

«£i«ritTEC (Tes t E 1 ement Group) m <Dmmm? j££ tl 

mmm 4 tfmv zti-z ^fr^mffi 2 1 *» e. l - if ^ l *mm l t s« i so^aitasie 

[ 0 0 7 3 ] 

* fc, * H fig 0*1 ft % U - If in I 7? S T l± , ^ i a l a £ t 7 x 7 3 3 f 1C i 5 
*Wlra-r«cii:»cJ:t)«JBffiji5fiS«8*fijiStbT'>x^i a*«a<Df : -*y:7:K8B#2 4 
fcSJBff LTV 3 o cntioT> 9J»fSj£1K«8*iBj£i:LT*x>>l a*SlfciSit 

[ 0 0 7 4 ] 30 
[ 0 0 7 5 ] 

0 2 3 14, — ■•figx^jSOS}BiJ>J*ttW-r«fei&©»fffiH'P**o * ^ 

igUTtt, S ffi 1 50fl»K8^T, IS 1 5©»S:5iafcJSS<Oi8l»fiigfB«l 3 * 

lt5o 1$ M n ffi 1 3%c<7)i 9 tiitsta, 01 q titzy u — ^ + — h 

OXf77"S 1 1 1 (^i/^ZttJ^lpHC^ft) ^X-x-y^S 1 1 3 ( 5fc H H © ff£ $ ) 

fig t ^rlSIB^tff -5 c 2: fc «k S , m& l 5 ©ff «^Ti<g»cat!cLTiSM<fflaiH« l 3^fgll 40 
It 
[ 0 0 7 6 ] 

#^J£M©<fc-5fc?gll!l$aJlSSigei S^fBlctSCtCit), Ifil 5 © JS £ 7? ft K: & l>* fc 

[ 0 0 7 7 ] 

( at 2 © m m m ) 

02 4li, * ft SSJg II J: S U — -9"" *nX^}*<D^2*fliW * jf; "T 7 n — f t-ht*S5 0 

$ , 02 5-02 7 ti, ^^SSflBlfcSillll-rafc&Ox/Nl a ©iliT'feS. *^S6 50 
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m t ± & b tc m i m m m t id as m & it * ( 1 ) ici stfK^siaiciitsjS, ( 

2 ) t^7l7i'3 3f 4ffl^fc71/-+>^*fTt>5^^, ( 3 ) ^xA 1 a * ?! & © 
f - -y 2 4K»ILft«ICfilf-^2 5 *«K-T * Jft. 03iT«*. 

[ 0 0 7 8 ] 

02 4*#ItSi: > g: f\ ^i/M a©Ii3CfilT-7 2 5^81 1« (S2 1, 
125 (a) ) . C © X g « , I 1 *ffiWfc:l3»J5Xf y 1 H « 4 © , P ffl & 18 
W * # ES f 2 □ 
[ 0 0 7 9 ] 

8e V> T , •> x ;s 1 a © « ® 2 1 ^IfiJtS (S23s 025 (b) ) 0 £ © t # . |gl 
5©ff£*ffll*.tf3 0 /t m ~ 5 0 /i m i 7i < ft 5 i 3 til ( ^* 5 V K ) t5. * fc 10 

> *©Iifcfe^TU-1f)KL*il2 l 6 £? il A *t 2 •£ 3 ft *6 tc N ffl S'J & © * ffi 2 
ltffifroiSIfcasiaKlBZ 1 * W BU -T S i: «fc v „ 
[ 0 0 8 0 ] 

I^T, ^x-^l a©g«l 5flrt»fc, «if S7Yy5(C!SoT«iiE^^l|8*ig 
fig t" 3 (S 2 5 , 1 2 5 (c) ) 0 I^t, a<0IIJ|OiI2 It, i^X/^ 

>Ff-7"23^lit5 (S 2 7 , 1 2 6 (a) ) . C tl 8 © X 8 It % * ft € ft ± L 
ft* l^»MCJ3tf«^f 7 3SI>*S 5 iH840T?, I¥«ftlttlEJ&*«&r*o 

[ 0 0 8 1 ] 

*x^ 1 a^a^O^-yy^^^-2 4(c«it5tfctt, <0*©^-y:7°ttgI$#2 4^1 20 

( S 2 9 . 026 (b) ) o Ldtt^ M2LftXf77*S 2 3t*3^t 
Ifil 5 tfi 3t # K M < 4 S X 3 W BU L ft © T* » i + Kf -7"2 34#1?« 5 C 

fcfciS§l3fiJ£*©*fc:«tr?T» ^»TiS,6SIig8%i£ji5i:LT*x/Nl atfffli?n5. 
fit, x^X;^Kf-7'2 Of S#ffl?*5Ci:KJ: t)a»Of--^«a8»2 

4 © iz m PS 2 6 £ & £ o 

[ 0 0 8 2 ] 

M IA T , R»f-7'2 5tCi^i^IliL (S3 1, 02 6 (c) ) , «H-f-:/2 5* 

fiAi aossaiceiiiti (S3 3, 027) . c ft © i g « , ftiiib 

ft ^ 1 ^ ffc 3 X -r -y :/ S 9 & S 1 1 i: |Bi « & © T- ^ PaB^SJH^^tf^-TSo 4 

43 , Sif-72 5 © MSStM: x 4=- X v K -f - 7 2 S^ftK^-tf^x/N 1 a4«itil 30 

5 (S2 9) © tu £ ?t o T & IA 0 
[ 0 0 8 3 ] 

* st fl»j ic % u - +f ip i ?3 -a ic is ^ x it , ± M l>c igiigaifiufcraatex ^iai a © 

U--tfJttLKJ:sa»ffl!40lll«*B6±-rsci:i>«-i»#«o 3: ft , g « 1 5 ffl «J Wf iS 
jS««8*Jgj«-r5C4:teJ:»)» «SSe,SiS8 ^gfi}: LT ■>! a l a * J± « W /.h 2 * 

T , C © - +F SD X 73 ?£ £ i: ft te\ ^ x /n 1 a#«JiaM**f"rS«#tet5»/ , 'Tt>?:LM 

[ 0 0 8 4 ] 40 

* ft . * || ft pj ft S U - «f in X 7? ?S fc *5 IA T « . ^x^l aOifi 1 5iCII<45 ±5 
(Oiai a©II2 UMJLT^So C ft »c «fc o T . «I »r £ £ ^ i* 8 * iS * t L T «fc 
D'J^ft^T, Sl/>tt«l9JftA**St*f fc^xA l a^^litSCitfT'tSo S ft 
v SKI 5#it«ttff^»^fcJ±'<T«J:!>MS&<'>x>Nl aS^KtSCttfT?*^. 

[ 0 0 8 5 ] 

3: ft s * * SS 0>J £ ft * l" - If iP X 73 S iC *3 V» T t± . ■> x m 1 aOl!2 ltgf Lftl* 
X^>K7 L -7 p 2 3^ff^$-lir5iIi:^ e tt5. «ie.SIH85g.St Lt^iA l a ?r 
aa©f--v7 p «g|5^2 4(C »r t« i tfcjSSOf-y 7*«»»2 4 *I^t»lLTl> 
^ c x*7/<yKf-7'2 3*ffa?*5Bli:ii, >>x^l a © »f ® j£ « 4X 8 ic ?| 3 JS 

* Ifi EH J)P S n 5 © T , ^Jig^SJSS^e^fcLT^xAi a*$?58fc«J»f-r5Ci:tft? 50 
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[ 0 0 8 6 ] 

£ x * M M ffl fc U - If in X 7? ffi fc 43 T It » * x ;n 1 a OII2 1 

itLTb-*')tL^isLT^5 0 b m# s o « it K £ n is » -mmmmmm 1 3420 

« iS j£ « « l 3 # ft? j£ £ n ft # S 0 -7?. x*x^>K^-:/2 3£- 

, iii 5 cd mm 2 i(»rittos3*i«as6f»rifiKjt'<Tj:o**a5iajiS*tW4psns 10 
o fi^oT, s is i 5fafflic$s^Ttyffi&&mM8-tfmm2 1 fiacsot^ntf, ^ * x ^ 

■fr S c i: # T* # £ o JM ± © c i: 5> , # fl ^ #J Jc « 1^ - If ira X 75 S £ £ n If . 

«* 8 31 a J5 * * £ ») S& S W tc fls fli S , i0*?4*T^iAl a%«lt5a*< 

[ 0 0 8 7 ] 

$ * HS6 m ic & * \s — -tf ira x m iz & v t it , i + 7^>Ff-7235tti^i 

STOH, Si»Ofy7*|)cl»24*«ir?:tiiT!i. 20 
[ 0 0 8 8 ] 

( f£ 3 cd m m m ) 

122 8 (i, *HSSJg^tcJ:?>U--9 f ijPX7aj40^3^SSM%^-r>'o-^^-hTfe^o 

* m is 00 ± a u fc s§ i m m m t <o *§ m * t± , en t^7i-r>*3 3i*fflv^:7"i/- 

■?%fTt>%:\,^&.. Cl,S?fe5. * ^ J£ 81 T' « , 1 1 ^ffi«(ei/TLfci 2 0-0 2 
2*#SLfttfeSiS8t5. 
[ 0 0 8 9 ] 

B2 8*#S8t5t, £ "f , ■>x^la©a®3t«ax-7 P 2 5^««-r^ ( S 4 1 , 
1220 (a) ) o iul^ T , -7x^1 a <D » « 1 5 © 1*3 » Jc . «if «7 -T > 5 t Sfi o Tffl 
8rej£9«8*raj£-rS ( S 4 3 , 020 (b) ) o S^T, t> x /\ 1 a <D B ® 2 30 
x^rXAy Ff-7 , 2 3%gf t5 (S 4 5, 020 (c) ) „ cnSOIll^ * ft 
n±3LfcSlflfiS0!lfc:43W-SXT--y:7S 1 ~S 5 t|Sl«4(DT\ »ffl4SH»!l!*«WrS 

o 

[ 0 0 9 0 ] 

il' -1 !, «ar--^ , 2 5teSfe^«*Jig»L (S47, 02 1 (b) ) . U If-7 I 2 5 % 
£ x 1 aOSffi3*>5«It8 ( S 4 9 , 02 1 (c) ) „ C ft <b CD X S {± , * tl ? tl 
± 3 L fc m 1 HfiS ffll te It 3 X x y 7 S 9 R Z>* S 1 1 P*ffl&l&0J!%ijilB&-r 
5 o tzfcV, * g #1 t? I* -t 7 X >y 3 3 lc «fc 3 j£ 77 © EP io £ rr fc> & t/^ <D X s , 0 2 1 ( 
b ) a If ( c ) feiShTl^lSl 8 » £ 12 V> „ 

[ 0 0 9 1 ]' 40 

iv^T> i*7/^Hf-7*234#lS45CJ:tJ:!), SJ*rfij61B«8*iej£ii:LT 
■7x^1 a It m$l <D v T Viffl ft 2 4 ic W m -t % t t $> IC. ® M CD * y 7° #c SB «■ 2 4 * 5 
^fc»l?45 (S 5 1, 02 2) o C^h^s *HS6«d-Ptti»aU^«2#liSeiJ<OJ:3 
tlfil 5^KIlLT^4t>Of , i4 ; X^yKt-7 1 2 3^flIS^5L^tJ:5 

§i a & *j * pi 2 si m. m «t •? t^c# < rs c 1 1 ± « k s ^ jie 8 e m. t ut^x^n 

S©^-y^tta5^2 4©P^tP^Pl2 6^fett^o 
[ 0 0 9 2 ] 

x/Nl atfiUBS4^Wt5S&{cfe^Tt'7iA l a^I«St«ltS: i:tfft5 50 
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o 

[ 0 0 9 3 ] 

. cnfci^T, * x >\ 1 a^«if ^Igfc, >y :7#SI5# 2 4tI^K»lt 

SXgtfcEIBffcfT? d t i' T* I 3 © T* v HIII%iJStS c i^Ttl. 
[ 0 0 9 4 ] 

( n 4 © n m m ) 

*sis«j:±aLfts i n ffi m t © *s a a u , c i ) it i 5 » m < & s <t ? &c w bo t s 

j£U OUtSS, * g fl5 0>J T tt , I 1 IJtffKT^Lftl 2 0—02 2 t > SI 2 H S£ M 
£TSLfcl2 5 t^tlLStfeiiitS. 
[ 0 0 9 5 ] 

02 9*#It5t, Jf, >)iai aOS13l:SSf-^2 5*i8t5 ( S 6 1 , 

020 (a) ) o ccd limit, m i m m m ic 43 » * x r- y s 1 p » & k 

B£ * Bg -f 3 0 SI ^ T . -7x^1 aO*®2 1^WiiJ-T^ ( S 6 3 , 1 2 5 (b) ) <, C 

"t & ( S 6 5 . 0 2 5 (c) ) o dOXS«, Sl*J6(WK43^SX-7 L y^'S3i:|S|a* 20 
[ 0 0 9 6 ] 

i^T, ^iaI aOli2 It, x ^ X > K -r — 7*2 3%Sf L (S 6 7, 020 ( 
c) ) , "7x/n1 al:n**8IiDT4i: tKi»)«Kgjafi«8lCiS5T^iAl a * a 
l<Df 7/«3!^2 4C«liL (S69, 02 1 (a) ) , Slf-72 5 t|Jt8%M 
*tL (S7 1. 02 1 (b) ) . Slf-72 5^-7xA 1 a © SI 3 <b MM L (S7 
3, 02 1 (c) ) % i + X/^KT-7'23*ttIJt5LJ:(i:i!)> * x >\ 1 a © {I 
«Of77"«S»2 4*I^IC»BJ*5 (S 7 5 , 02 2) „ C ft 6 O X S . ^ ft ^* 
ft ± J£ L fc SI lilit 43 If 5Xr'y7S 5~S 1 3 £ m « & © T . P&B&M^^B&T 
5 o fc Ti L , *iffiiT'«XT7y S 6 Stfe^T^iAl aOl!2 1 ?r if |J L T V> 5 30 
OT\ g ffi 1 5©I?a@2 0 (c) , 02 1 (a) ~ (c) , RffH2 2fc^«ftfcl 
Si 5 iHI<4oT^§. & 43 . fiSf-72 5 OiSIB^xA 1 a ZWmt 
(S6 9) i0fSfCfT-3TtlV\ 
[ 0 0 9 7 ] 

* fi ffi ^ & u - ^ in x at 43 <^ t « , ±abfcsi*fl8ff!ii:nsiaoa*»c«j:*>» >> 

o 

[ 0 0 9 8 ] 

s rc. *^M«fc«su-if4ox35rffifcfev'»Ttt, m 2mmm tmmm. •> x >\ 1 a © a 

ffi 1 5tf»<45i5lCfi/\'l a © g S 2 1«IMIT^5. £ ft IC <fc -3 T > #J Br £ A 40 

m m 8 % m m t l t «t •? * * * 73 v > j£ v> a t# so 4 73 * & s t * r * x ^ 1 a * £ K>m 

[ 0 0 9 9 ] 

s it. **ffiMt§5i/-f iDissT-a, si 1 ^ m m t m a fc . •> x ^ 1 a * * 91 

UtT^5„ cnic^T, «KifijiSi**8*fiiii:LT!7iAi a*Sg£«Kr5i: 
i: # T- £ 5 o 
[0100] 

W±, *»i||©JigSfi®«iRt5llfflffiWfc:ov»T»ifflfc:KWbfc*^ W « _t IB m M B M S. 
tfH8S0JKfig^£ft&v>c:i:l±^53:t?t,£^ o 50 
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[0101] 

m * a x ± 8E l tc m m & m s # n *"« tfe^Tiiifitufiiftift^ffl^T^itf, 

[0102] 

Jw±ittWLfe±5fc» *^^jc^5i^-ifiiDX^a(cj:mf> sa x a * « © s as » c « a 7 

Lt, £tt?KiRfc^?:EfefcJ:&^jiE*ft33fcltffl«-T*t>oT* ira X Jt #i W * W Bf -f 10 

satdltscitfT??, -r & =b % . *u-Hfirax^Sfc«fc*itf. iraxttfe^cs® 

ffl**ieiai:LTS«*Jt«W'hSa*TI!!§EA<WoT«»fL» SJWSnfciniajfcIS 
SSIfc^ltScttf-PSS, ffiot, c©i^-if;taX7frj£fcJ:4il£, fin X 3* ft « # a 

[SS©S#^BiH^] 

[ 0 i ] *HSt}B«K«si<--»finX73aK:is u-if*x*©inxj*fc«j<iD¥ffiBl?fc 20 
[02] 0ifC3S-finX*tiiffci©I 1 - 1 1 n ic jfi o ft Bi i 0 T* $ 5 o 

5 o 

[H4] B3iC7tinittfttto I v - 1 v>lc»?fciSBT««. 

[0 5 ] @3t^tini5ttaov-vi(i:ffioftiIlt'J5, 

[06] **SSJB!ifc«*U-lf4pi^rjSte:J: 9^»r£ftft2rax#Si'$)©¥®0T-&;i> o 

[07] *iiii»ttfc'«*u — tf;tai#ffifc*tt*MBitfc*5y*;*#y h ©*€?? 

[08] — tf;tai;&a©«ixf^fe***finx#fcfl^*rffiHTa&* 30 

o 

[0 9] *IIJS«8RK:«*u--if4nx*ao^2XSfcfii*slinx»**o»TffiHTfes 

o 

[0 1 0] *fg«^IBfc«5U-tfiinX*&©3S3Xgfcfctt3;taXtt*1*©«ffiBTi& 

[01 1] ^mmmmicmz is-^buJiX&cDm 4 iLmte&if %tuxttmty<Dmmm?& 

<E> o 

[0i 2] *SI*»«c«« u-ifinisat iOftRfftfti/'jay^i^o-SKfi 

[0 1 3] *mM&UlC& 3 U — If SP X 7? ffi fC S3 ^ 5 1/ - if ft © & fi t i/ >J 3 > « © ft 40 
SP©31jS^i:©li«*^-ry77T-^§ 0 

[0 1 4] * & % ffi til ft £ U-1fllDXS«©8lBS«lSt0T*fe^o 

[0 1 5] *^Sg}gft|^^^u--9 r SnX73j4t*;v-Tfflv>P.n5^x^^^-rf4?10T-$. 

[016]015{C^^nft'?x/N© I Pffi0Tfe^o 

[01 7] 01 6(C^£ftft^x/N©V I-V IllSlfV I I-V I 1 ijk-f &,± 

[01 8] *mi&&&iz&zu-vimxjjm<Dm 1 mmmzmw-fzrzibcDyu-i-'r- 
1 9] 0 1 4 iz^z ntzis-^haj:^m*m^T v * ^izWffiM&mmitBf&t 50 
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[@2o] (a) ~ (c) m & [s-^hnj:j5&%:mm-? z rzit> cd v jl ^om 

ffi m r- % 3 „ 

[02 4] * « ft te * S U — -!f ta I * «tf J8 2 * * « * k -r S * © 7 a — + — 
h T' $ 5 o 

[02 5] Ca)~(c)l|l2j|Ml«lfc*«U-"!fiPX^ri6*KI|i"r*fcft©*x-'\©(B 10 
[026] (a) ~ (c) |g 2 Hffc$Hc&3 U-lfiOX^ft^SiB^-r 5 fc & © ia©R 

a 0 -z? & 3 o 

[02 8] ^mmmmicmz is--*? an x a © sb 3 nmM*m.w? z tztboy u-* * - 

h t- & 5 o 

[02 9] *£M«tgte«SU-1ffiQl^£©S§4£*W*iKi«*3fcfc©:7n-^ + - 
h T* S 5 o 
[ tSF ^ © Si UB 3 

1 -ipis#*», ia-*x/N, 3-affi, 4-aBgp, s-aif^^i'v, 6-si 20 
v 7 -?knmm. s -wmm&m®. 9 ■■■>? ?mm. 1 1 ••-> v n 13- 

SlH&9&J£x 1 5-Sfi, 17a, 1 7 b -irifeii, 1 8 - aS, 19a, 19b 
2 0a, 2 0 b ••• -/v ?\ 2 1 - II, 2 3 -1+ X/O Ff-^, 2 4-f 
•y 2 5- fi8f-7", 1 0 O-Iz-ifftllSI, 10 1- l/-f 102 
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